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ABBREVIATIONS AND ACRONYMS

AAS
CEN
CWM
EECCA
EIMC
ENPI
EPA
EQR
EQS
GGECD
GGFID
GGMS
GOST

HPLC
ICRMS
ISO
KURAI
KURAII
MAC
MNREP
MoE
n.a.
NEA
NEMD
OECD
RCACFEP
RCRCEM
SHS
SWQS
ToR
UNECE
WFD
WGW
WPI

atomic absorption spectrophotometry/ spectrophotometer

I 2YAGS 9dzZNRPLISSY RS b2NXNIfA&lIGAZ2Y 09 dzNRLISIY

Country Water Manager

Eastern Europe, Caucasus, and Central Asia
Environmental Impact Monitoring Centre

European Neighbourhood and Partnership Instrument
Environmental Protection Agency

ecological quality ratio

environmental quality standard

gas chromatograph with electron capture detector
gas chromatograph with flame ionization detector

gas chromatograph with mass spectrometer

/

W

2 \

wdzaaAlyyYy 1_ . Z Fty | ONRyeyY ¥2N) 32adzRRII Nad)@Syyee

YSEYAYy3a W{{iIG4S {GFyRINRQ

high performance liquid chromatograph

Inductively coupled plasma mass spectrometer

International Standards Organization

Transboundary river management for the Kura River, phase |l {2008)
Transboundary river management for the Kura River, phase Il (2012)
maximum allowable concentration

Ministry of Natural Resources and Environmental Protection

Ministry of Environment

not available; not applicable

National Environmental Agency

National Environmental MonitorinBepartment

Organisation for Economic @peration and Development

Republican Centre of Analytical Control in the Field of Environmental Protection
Republican Centre fdRadiation Control and Environmental Monitoring
State Hydrometeorological Service

surface water quality standards

Terms of Reference

United Nations Economic Commission for Europe

Water Framework Directive

Water Governancé the Western EECCA countries (22009)

water pollution index

Annex8: Report on Activity 1.1.

Human Dynamics KG Consortium Page2 of 41



GOY OANRBYNBYSOGA2Y 2F LYGSNYFdGA2y I f w
Service Contract No. ENP1/2011/2666
Inception Report

1. INTRODUCTION

1.1. Purpose of the review

¢CKAad ol O13aINRBdzyR R20dzyYSyid KFra o6SSy LINBLINBR Ay NBaLRy
refer to the textbox below for futier details), addressing surface water monitoring and assessment of physico
chemical and hydrobiological parametérs.

9EOSNLII FTNRBY G(GKS LINRP2SOGQa ¢2wx asSoOi

Activity 1. Improvement of hydrebiological, chemical, anttydro-morphological monitoring and assessment
of surface water bodies, including groundwater

1.1 Review of the national monitoring systems and tools for assessing data obtained from monitoring
activities

Taking into account a number of recently completed @n-going technical assistance projects, as well as
continuous amendments of relevant water legislation and administrative reforms in these countries, it is
important to make a short overview of the statd-affairs in the field of monitoring in order teeinforce and

not duplicate orgoing initiatives. The review should include the progress in water quality classifications, ty
of monitoring, parameter measures, monitoring network, legal changes etc.:

) For Ukraine, Moldova and Belargsincetheen® ¥ (G KS NBIA 2yl f LINR 2SO
Western EECCA countries" (2€8009)
w For Caucasus countriesince the end of the EU project "Transboundary river management for the

YdzNI wAGSNE20LK.I &S LLE OHnny
This report should be prepared dugrhe Inception period and act as a master document for the further
actions.

' FTGSN) O2yadzZ GFGA2y 2F (GKS 6So0araidsS 2F GKS a2+ GSN) D2 @°
accessible atk i G LIYK Kk 4 36 ®2 NH ddzl 0 | yrnRbouhda§ rivérSriandgemedt:far dKum Riveii K S
LIKFaS LLé¢ -IINBuB& Ot that Mo!dectiments were published for the six countries, dedicated to surface
water quality monitoring and assessment. The project completion report of the WGW paijézast contains some
information about the systems of surface water quality standards that were used in the six countries through the year
HAangX NBfSOFyd F2NJ GKS G2LA0A WFHaasSaavYSydaQ yR Wgl SN

Since the available information could not provide the basis to refer to in term of progress and changes made since
2009/2011, it was decided to launch a new inventory for all six countries. The information to be obtained through this
inventory at the sametime will be useful for ToR Activities 1.Bevelopment of WFRBompliant monitoring
programmes including hydsoiological and hydranorphological elements and groundwatand 2.3 Analysis of
baseline situation

Chapter 2 summarises the main features of the Directive 2000/684tblishing a framework for Community action

in the field of water policybetter known as the Water Framework Directive) relevant for the overall context of
monitoring and assessment. Qitar 3 contains a description of the approach used for establishing this review.
Chapter 4 provides with overviews of the core features of the present monitoring programmes in the six countries.
Chapter 5 summarises the current systems for assessment lassifecation of surface water quality data in the six
countries. Chapter 6 gives a synthesis of the key findings of the previous two chapters. The final Chapter 7 contains
the major conclusions and recommendations of this review.

! Hydromorphological qualitglements, groundwater and legal changes are addressed in separate backgimuundents.
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2. Surface water quality moitoring and assessment under the WFD

The EUWater Framework Directive (WFD) is an important benchmark, not only for this review, but also for the
project as a whole. The core features of the WFD relevant for surface water quality monitoring and assessment
summarised in this chapter.

2.1.
¢KS

Good status
2SN f

202800 A 0F ofalFwatérk Surface\gaterradd grodhavatlr). Boil waterdbadies

which are (expected to be) of less than good status, plans of measures have to be prapdietblemented in order
tSlad
determined through monitoring and assessment. The figure below contains a flowchart for the assessment of the
status of a suace water body, at the same time introducing several typical WFD features.

G2

AYLINR &S

iKS

adl ddza G2

05S02YS I

G3I22RED

Figurel Indication of Relative Roles of Biological, Hydmorphological and Physicohemical parameters in the

As illustrated inFigurel, the assessment of the status of surface water bodies under the WFD comprises biological,
physicechemical, and hydromorphological quality elements, which are enumeratédhel.

Ecological Status Classificatidn

Classify as
high status

Do the estimated values Do the physico- Do the hvdro-
for the biological Yes l chemical conditions Yes ' morphological Yes '
quality elements meet meet high status? conditions meet high
reference conditions? status?
[No o
No
Do the estimated values Do the physico-chemical
for the biological quality Yes > conditions (a) ensure Yes N Classify as
elements deviate only ecosystem functioning good status
slightly from reference and (b) meet the EQSs
condition values? for specific pollutants?
No No
Classify on the basis of
the biological deviation Yes Classify as

from reference
conditions?

l Is the deviation

moderate?

’Eitherd 322 R S$02t 23A0! ¢

lGrea[er

moderate status

Is the deviation | *5° Classify as
major? poor status
Greater

LR GSYGALl €

T2NJ KSI gAf &

Y2ZRATASR

% In: Guidance document no 1®iver and lakes Typology, reference conditions and classification systems.

Annex8: Report on Activity 1.1.

Human Dynamics KG Consortium

Paged of 41

2

W

F



GOY OANRPYNBYySOGAZ2Y 27

LYGSNY I GA2Y ¢

Service Contract No. ENPI1/2011/26686

Inception Report

Tablel Quality Elements for Assessment of Ecological Status in Rivers and 1 akes

RIVERS LAKES

Biological elements
1 Composition, abundance of aquatic flora 1 Composition, abundance of aquatic flora
1 Composition, abundance of benthic invertebra  Composition, abundance of benthic invertebra
fauna fauna
1 Composition, abundance and age structure of ff 1 Composition, abndance and age structure of fig
fauna fauna
1 Composition, abundance and biomass
phytoplankton
Hydromorphological elements supporting the biological elements
1 Quantity and dynamics of water flow 1 Residence time
1 Connection to ground water bodies 1 Connection to the groundwater body
1 River continuity 1 Lake depth variation
1 River depthand width variation 9 Structure and substrate of the lake bed
9 Structure and substrate of the river bed 9 Structure of the lake shore
9 Structure of the riparian zone
Chemical anghhysicechemical elements supporting the biological elements
I Thermal conditions I Transparency
1 Oxygenation conditions I Thermal conditions
1 Salinity 1 Oxygenation conditions
1 Acidification status 1 Salinity
1 Nutrient conditions 1 Acidification status
1 Specific pollutants 1 Nutrient conditions
o pollution by Priority Substance { Specific pollutants
discharged into the water boo‘i). o0 pollution by Priority Substances discharg
0 pollution byother substances discharge into the water body(*).
in significant quantities into the wate o0 pollution by other substances in significa
body. quantities into the water body.

DasSlysKAf Ss

status; see further below.

F¥FGSN) LJdzotf AOFGA2y 2F DdzA RFyOS R20dzySyid S

Establishing the status of surface water bodies comprises actually two assessmentseadltgical statugand of the

Mn X

chemical statusin order for a surface water body to be classified as being of good status, the criteria for both good
ecological stata as well as good chemical status have to be met.

2.2. Ecological status

The ecological status is assessed based on three groups of surface water quality paPameters
91 biological,
T physicoOKSYAOFt LI NI YSGSNRY
1 physicechemicalparameters: Annex VIII pollutants.

GaASYSNIt O2yRAGAZ2YAaET

*In: Guidance document no 10: River and lakds/pology, reference conditions and classification systems.
® Hydromorphological quality elements are addressed in a separ@epd O Q3 o6 O1 ANRdzy R R20dzYSy i @
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Figure2 Classification of the status of surface water bodies under the WFD

Biological CLASSIFICATION

Ecology

Physico-chemical quality Lowest

ECOLOGICAL
STATUS m

Annex VIl pollutants (EQS)

Pass/fail
Backaround

Chemical

Annex X + 8 other pollutants Pass/fail
CHEMICAL

¢CKS 3ASYSNIt y2N¥IGASBS RSTA yHewaluds/of tReoiol@yRa? Guali§etents 2o8theO |
surface water body type show low levels of distortion resulting from human activity but deviate only slightly from
those normally associated with the surface water body type under undisturbed conditios2 C5 | YY SE + ®m

Normative defiitions are provided for each biological quality element. For example, in the case of benthic
AYDSNISONFGS Tl dzyl = Jee Rre dight chdages i dhe SoBFoditibrs ahd abéndadce of
invertebrate taxa from the typspecific communitieSThe ratio of disturbanceensitive taxa to insensitive taxa shows
slight alteration from typespecific levels. The level of diversity of invertebrate taxa shows slight signs of alteration
from typespecificlevels. 62 C5 | YYSE +dMOHO ®

The normativedefinition for good status of the group of physi@K SYA OF £ LI NI YSGSN&E O f S
GTemperature, oxygen balance, pH, acid neutralising capacity and salinity do not reach levels outside the range
established so as to ensure the functianbf the type specific ecosystem and the achievement of the values specified
above for the biological quality elements. Nutrient concentrations do not exceed the levels established so as to ensure
the functioning of the ecosystem and the achievement & talues specified above for the biological quality
element¢ 62 C5 ! YYSE OMOHO D

Ly GKS OFL&as$S 27F | yySE =L L Condelrationdzindt jA (escéss & #he Randardd detdimd
accordance with the procedure detailed in section 1.2.6 withmrejudice to Directive 91/414/EC and Directive
98/8/EC.(<EQ8) 62 C5 ! YYSE dMOPHO D

Biological parameters

The key hydrobiological quality elements for fresh surface waters are:
1 benthic invertebrate fauna;
1 phytoplankton;
1 phytobenthos;

®In: Guidance Document No. 27: Technical Guidance For Deriving Environmental Quality Standards

Annex8: Report on Activity 1.1.
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1 macrophytes;
1 fish fauna

Member States are expected to establishcadled ecological quality ratios (EQR) for the biological quality elements.
The basic principles for classification of the ecological status based on the EQR are sfigures)

Figure3 Basic Principles for Classification of Ecological Status Based on Ecological Quality Ratios

EQR close to 1

High status or reference No or very minor deviation
conditions (RC) - from undisturbed conditions

Observed Good status ‘ Slight deviation from RC
biological
EQR - value
- Reference Moderate status - Moderate deviation from RC
biological
value
Poor status

Bad status
EQRcloseto 0

Key compong it 2F GKS 9vw IINBE (GKS NBEFSNBYyOS O2yRAGAZ2Yyax O2
! yYSE fhene dre noj oAoYily viery minor, anthropogenic alterations to the values of the pblgsizical and
hydromorphological quality elementer the surface water body type from those normally associated with that type
under undisturbed conditions. The values of the biological quality elements for the surface water body reflect those
normally associated with that type under undisturbed coodi, and show no, or only very minor, evidence of
distortion. These are the tympecific conditions and communitiés.

In principle, reference conditions atgpe-specifi¢ varying throughout the country and often even within one river
basin. WFD Anndxk 1.1: Characterisation of surface water body types, mentions among others:

. G¢KS adzaNFIFOS 41 0GSN)I 02RASE 6AGKAY (GKS NAGSNI ol ary
following surface water categories rivers, lakes, transitionalvaters or coastal waterg, or as artificial
surface water bodies or heavily modified surface water bodies.

ii. For each surface water category, the relevant surface water bodies within the river basin district shall be
differentiated according to type. Thede@ LJSa | NB (K2a&aS RSFTAYSR dzaAy3a SAd
Ay aSO0A2Y MOHDE

General conditions

The relevant physicO K SYA OF f LI N} YSGSNB adzlJL2NIAy3 GKS o6A2t23A0!I
O2y RAGAZ2YaéST Oangcoidbredtsy 3 GKS F2ff 264

thermal conditions;

oxygenation conditions;

salinity;

acidification status;

nutrient conditions.

=A =4 =4 -4 A

" In: Guidance document no 10 River and lakdypology, reference conditions and classification systems.
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Individual parameters are not prescribed, but a typical set of parameters is shown in the table below.

Table2 Examples of general conditions parameters
Component Examples

Thermal conditions 1 water temperature
Oxygenation conditions 9 dissolved @

1 O,saturation
Nutrient conditions 1 NG;, NH, NQ, Kjeldahl nitrogen

9 total phosphorus, P9
Salinity 1 mineralization

1 Cl

f SQ

1 conductivity
Acidification status 1 pH
Transparency 9 Secchi disc

9 turbidity

9 suspended solids

Annex VIII pollutants
WFD Annex VIII: Indicative List of the Main Pollutants enumerates the following parameters:

1 Organohalogen compounds and substances, whialy form such compounds in the aquatic environment.

1 Organophosphorous compounds.

1 Organotin compounds.

1 Substances and preparations, or the breakdown products of such, which have been proved to possess
carcinogenic or mutagenic properties or properties whinay affect steroidogenic, thyroid, reproduction or
other endocrinerelated functions in or via the aquatic environment.

Persistent hydrocarbons and persistent and bioaccumulable organic toxic substances.

Cyanides.

Metals and their compounds.

Arsenic andts compounds.

Biocides and plant protection products.

Materials in suspension.

Substances, which contribute to eutrophication (in particular, nitrates and phosphates).

Substances, which have an unfavourable influence on the oxygen balance (and can heethessng
parameters such as BOD, COD, etc.).

=A =4 =4 4 -4 4 -4 -4

For these synthetic and nea @ Y ( KSGA O LRt fdzil yi&ds 2C5 | yySE +d® mMoH bdcC
OKSYAOL ¢ jdzt t AGe adlkyRIFNRa o0& -ax@dogiGNdesaich, tié sadoptionioly LI & |
quality standards already recognised at European level.

The WFD contains hardly any criteria for selection of Annex VIII pollutants. WFD Annex V.1.4: ldentification of
t NSaadz2NEa YMexilieA Safes shall cdlectéand maintain imh@tion on the type and magnitude of the
significant anthropogenic pressures to which the surface water bodies in each river basin district are liable to be
subject, in particular the following. Estimation and identification of significant point souradipollin particular by
substances listed in Annex VIII, from urban, industrial, agricultural and other installations and actigitles .¢ A (G K 2 ¢
AYRAOFGAY3 6KSY | &a2dz2NOS 2F LRftdziaAzy O2dzZ R 6S O2yair

It should be noticed that soe of the abovementioned substances are also addressed in the general conditions (e.g.
nitrates and phosphates), either are represented in the Priority Substances (see next section).

Annex8: Report on Activity 1.1.
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2.3. Chemical status: Priority Substances and certain other pollutants

Good chemical statusneans compliance with the environmental quality standards (EQS) set for a selected group of
Wt NA2NRAG& {dzoadlydSa yR OSNII Ay °2TheseSsNistadees areldiicluged thed A
annexed Checklist Monitoringhysicechemical Parameters, comprising the Trace metals, except for copper and zinc,
and all Organic micropollutants. It is good to notice that the existing list might be amended in the coming years, with
some more substances to be added and some of thistiag EQSs to be changed. Contrary to the ecological status
gAGK AdGa FAGS OflaasSaz GKSNB IINB 2yfe Geg2 OfraasSa 27

2.4. EN/ISO methods

2C5 1 YyySE mMoodcY {0l yRINR& ¥T2 N Méahdds iisedNbryha mahitoring afztygeA § &
parameters shall conform to the international standards listed below or such other national or international standards
which will ensure the provision of data of an equivalent scientific quality and comparabliggexamples mentioned

Ay GKA& FyySE f¢ NBFSNI 2 9bkL{h adlkyRINRazZ RS@St 2I
Committee for Standardization) and/or the International Standards Organization (ISO).

There are limitations with respect 8N/ISO standards for the analysis of a number of priority substances and certain
other pollutants, accordingtothe annét 2 G KS R20dzYSyd / 9bk ¢/ Ho'fi (simmariged NIB ¢
in Table3 further below). Besides not yet having developed standards for the analysis of pentabromodiphenyether
and Ggis-chloroalkanes, existing CEN/ISO standards for some parameters are not sufficiasttivedor analysis
against the environmental quality standards (EQS) set for the priority substances and certain other pollutants.

Table3 Limitations CEN/ISO standards for analysis of priority substances and certain giblirtants

Pentabromodiphenyether no standard available

Cio13-chloroalkanes no standard available

Endosulfan existing standard method not sensitive enough
Pentachlorobenzene existing standard method not sensitive enough
benzo(ghi)perylene existing standard method not sensitive enough
indeno(1,2,3cd)pyrene existing standard method not sensitive enough
tributyltin compounds existing standard method not sensitive enough
aldrin existing standard method not sensitie@ough
endrin existing standard method not sensitive enough
isodrin existing standard method not sensitive enough
dieldrin existing standard method not sensitive enough

8 Directive 2008/105EC on environmental quality standards in the field of water policy, amending and subsequently repealing
Council Directives 82/176/EEC, 83/513/EEC, 84/156/EEC, 84/491/EEC, 86/280/EEC and amending Directive 2000/60/EC of tf
European Parliament and of the @wil

® http://circa.europa.eu/Public/irc/enviwfd/library?|=/framework_directive/thematic _documents/priority substances/chemical m
onitoring/tc230_200710-16pdf/ EN_1.0 &a=d

19" http://circa.europa.eu/Public/irc/enviwfd/library?|=/framework_directiveftematic _documents/priority substances/chemical
monitoring/monitoring_200710-16pdf/ EN_1.0_&a=d
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3.  Approach

As already was noticed in Chapter 1, little information concersimgace water quality monitoring and assessment

was available from the ancestor EU projects "Water Governance in the Western EECCA countrie802p@nd
"Transboundary river management for the Kura River, phase II" (2008). Thus, it was decided taunch an
AYy@Syi2NE GKFG FaG GKS &aFYS GAYS O2dZ R 06S dzaSR F2NJ 20K

I DdzZARIFyOS R2O0dzYSyd gl & LINBLINBR (2 &adzZlll2NI GKS LINZ
inventory The document contained a/o three checklists that haween disseminated among the competent
authorities.

1 The checklist Monitoring Physiolemical Parameters aimed at getting an overview about the monitoring of
the parameters mentioned in Annex 1. These parameters include all Priority substances and atbeain
LRffdziydaz NBLNBaSyidldA@dS 3ISySNIt O2yRAGAZY&EaQ L
organisations could mark whether parameters are routinely monitored (witticvfrequency), could be
monitored, either cannot be monitored. In théatter two cases, organisations were invited to give
explanations.

1 The checklist Laboratory Capacity Analysis Phydiemical Parameters inquired about parameters
mentioned in Annex 1, whether or not they can be analysed and, if yes, about certain detaiksrning
equipment, method of analysis and detection limit.

1 The checklist Monitoring Hydrobiological Parameters was designed to get details about monitoring and
assessment of the five key biological quality elements: whether or not they are routinelitared (and, if
yes, with which frequencies and sampling methods) and how samples are analysed/assessed (including e.g.
method for analysis and prevailing indices).

The CWMs were further requested to obtain information about the competent surface waitelitg) monitoring
organisation(s), the surface water quality monitoring network and the system(s) for assessment of the surface water

quality monitoring data.

When available, information from the WGW and the KURA projects has been incorporated ihapters 4 and 5.

" There are four dedicated CWMs in Armenia, Azerbaijan, Georgia and Moldova. For Georgia and Ukraine the deputy team leadel
and the team leaderespectivelyalso cover the tasks and activities assigned to the CWMs.
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4. Country reviews surface water quality monitoring

4.1. Armenia

4.1.1 General information

¢CKS YI22N) I 3Syo0e Ay OKIFINBS 2F &adz2NFIFOS 4+ SN NBaz2daNDS
/| SYGNBé¢ 69Lal/ 0 dzy RS NIroddkidd ofahie \RépaklicN@ Araehia. BHe (swWi#dB water quality
monitoring network comprises 131 sampling pointee sampling frequency varies betweel Z times per year, with

most of the sampling sites being sampled once every moiithe routine surfag water quality monitoring
programme are analysed for some 450 parameters, comprising the more traditional water quality parameters,
heavy metals, organic micropollutants (notably organochlorinated pesticides) and microbiological parameters
(Coliformgtotal, intestinal enterococci, Escherichia coli).

Figured Overview surface water quality monitoring network Armenia
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4.1.2 Physicachemical parameters

Routinely taken water samples are analysed for the physimmical parameters listed ihable4 below. The group of
General conditions parametersvgll covered. This also applies to the heavy metals, although mercury (Hg, one of
the WFD Priority substances) is not included. The number of routinely analysed organic micropollutants is rather
small, comprising only few WFD Priority substances (benzen@chlorocyclohexane, and DDT).
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Table4 Summary of routine monitoring of physicochemical parameters: EIMC Armenia
Group Routine analyses

General conditions 0,, oxygen saturationPy, PQ, NOs, Nota, NH;, NG, total organic carbon, total
bounded nitrogensalinity, C] SQ,4, carbonates, hydr@arbonates, total dissolved
solids, hardness, conductivitigtal suspended solids

Annex VIII pollutants / other BOR COR, floating debris, colour, sikte, Li, Na, K, Be, Mg, Ca, Sr, Ba, B, Se, |

parameters

Trace metals As, Cd, Pb, Mo, Ni, Cu, Zn Fe, Mn, Sb, Mo, V, Ti, Cr, Co, Bi, Sn, Ag

Organic micropollutants chlorinated pesticides (lindane, heptachlor, hexachlorocyclohexane, DDD, DDE
DDT), oiproducts, benzene

The laboratory of the EIMC uses ISO methods for analysis of virtually all parameters (the only exception are
OFNb2ylGSa I'yR K&@RNRBOINb2y Il i{iSaz FylFrfte@aSR Ay | O02NRI y(

Table5 Overview of methods of laboratory analysis: EIMC Armenia

Parameters Method

General conditions, Annex VIII pollutaragher A 1so
parameters

Trace metals A 1so
Organic micropollutants A 1sO

9La/ Q& ft lqoite WdllafdpNéforth@ majority of analyses. The main lacking instrumentation seems to be a
high performance liquid chromatograph (HPLC, recommended for analysis of several organic micropollutants relevant
under the WFD) and equipment for the analysis of mercury.

Tabke 6 Overview of available equipment for laboratory analysis: EIMC Armenia
General conditions, A analytical balance
Annex VIII pollutants, A ion-chromatograph
other parameters A titrator
A total organiccarbon/total inorganic nitrogen analyzer
A ultra-violet spectraphotometer
A water quality multiparameter meter
A ICRMS
A GGECD, GEID, G@IS

Trace metals
Organic micropollutants

4.1.3 Hydrobiological parameters

Until recently, sampling and analysis of hydrobiological parameters was merely the domain of the scientific
community, involving three institutes under the National Academy of Sciences: the Institute of Hydroecology and
Ichthyology, the Institute of Botangnd the Institute of Zoology. Their activities though can be qualified as mainly
researchoriented, rather than routine monitoring (at a natiemide scale).

Starting with the KURA project, and continuing under the KURAproject, EIMC¢ the stateauthorized agency in
charge of hydrobiological monitoring in Armendaalso became actively involved in sampling and analysis of
hydrobiological parameters (notably benthic invertebrate faulfajowever, currentlyc summer 201Z; the activities

are still at the level of training. Given the limited knowledge and expertise, at the moment it will be difficult to assess
the quality based on the biomonitoring results, and the activities of EIMC for the next few years will be linited t

2 Furthermore, in 2002010 a complex of equipment of biological monitoring of surface water and bottom sediments was
provided and installed at the EIMC within the framework of the EU funded suppisacbparallel to the KURA project.

Annex8: Report on Activity 1.1.

Human Dynamics KG Consortium Pagel2of 41



GOY OANRBYNBYSOGA2Y 2F LYGSNYFdGA2y I f w
Service Contract No. ENP1/2011/2666
Inception Report

processing of biological samples and storing it into the database. With increased availability of data and knowledge,
ecological quality assessment can be implemented in future.

Table7 Summary of routine monitoring of hydrobiolgical quality elements: Armenia

Parameter Routinely monitored Sampling method
benthic invertebrate fauna no n.a.
phytoplankton no n.a.
phytobenthos no n.a.
macrophytes no n.a.
fish fauna no n.a.

Table8 Summary of analysis diydrobiological quality elements: Armenia

Parameter Method Prevailing Index
benthic invertebrate fauna n.a. n.a.
phytoplankton n.a. n.a.
phytobenthos n.a. n.a.
macrophytes n.a. n.a.
fish fauna n.a. n.a.

4.1.4 Reference conditions; EQRs

EIMC conductedesearch on natural background conditions in the varioustsagins in Armenia, in preparation of

the Government of Armenia Resolution No-/5 2 ¥ WI Yy dzI OnhDefinitiorz of Watem @ualify Norms for each
Water Basin Management Area, Taking into Gdesation Local Specifies ¢ & S S 5.3f@® Miih&rigfails),and
comprising physicehemical parameters only for the time being. The findings provide a good preamble for
harmonisation g A G K & S@S NI € 2 C5Qa LEAYDALUKS AT (KA A3t (AT yiSs t 2
WSO2t23A01f adlidzaQ Aa OSNE YdzOK GASR gAGK KERNBOAZ2f 2

Table9 Status of the definition of reference conditions and ecological quality ratios for Armenian surface waters

Hydrobiological quality elements  not determined not determined
General conditions determined for most parameters, at stiasin levels see main text
Nonesynthetic Annex VIII pollutant determined for several parameters, assatirbasin levels

Nonesynthetic Priority substances determined for many heavy metals, at sbhsin levels

4.1.5 Progress since early 2009

In terms of surface water quality monitoring (assessment issues are dealt with into further detail in Chapter
following is considered worth to be mentioned. The EIMC laboratory received equipment supporting sampling and
analysis of hydrobiological pameters via Edunded procurement, as well training through the KUIRAnd KURAI
projects. Development of a natiemide, routine hydrobiological monitoring and assessment is urvday, but will
require several more years to become operational. The fatooy furthermore received a wide range of items useful

for sampling and analysis of physicleemical parameters.
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4.2. Azerbaijan

4.2.1. General information

Surface water quality monitoring is conducted under the auspices of the National Environmental Monitoring
Department (NEMD) of the Centre for Environmental Pollution Monitoring of the Ministry of Ecology and Natural
Resources of the Azerbaijan Republice Tentral laboratory of the NEM is the Geochemical regime and pollution
monitoring laboratory of natural waters, located in Baku. There are two more analytical laboratories in Kazakh and
Beylagan, merely equipped for analysis of the classical parametergin® surface water quality monitoring
programmes comprise 44 locations with monthly analysis of surface water samples for common ghgsitoal
parameters, and quarterly analyses of a limited number of heavy metals.

Figure5 Overview of the surface water quality monitoring network in Azerbaijan
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4.2.2. Physicachemical parameters

Routinely taken water samples are analysed for the physiemical parameters listed ihable10 below. The group

of General conditions parameters is covered rather well, but lacks a/o total phosphorus and Kjeldahl/organic nitrogen.
The analysis of heavy metals is focussed on lead (Pb), but the laboratory has the capacity for analysis of cadmium (Cd
copper (Cu), nickel (Ni) and zinc (Zn). Organic micropollutants are not analysed on a routine basis, although the
laboratory in Baku has a (limited) capacity for doing so.

Tablel0 Summary of routine monitoring of physicochemicd parameters: NEMD (Baku), Azerbaijan
Group Routine analyses
General conditions water temperature, dissolved oxygenJjOnitrite (NQ), nitrate (NQ), ammonium

(NH;y), ortho-phosphates (P, total mineralization, chloride (CI), sulphates (5O
conductivity, pHfransparency, total suspended solids, hardness, calcium,
alkalinity.

Annex VIII pollutants / other ~ BOR Mn, odour, colour, phenols, total oil and oil products, detergents,

parameters

Trace metals Pb

(Cd, Ni, Cu, and Zn could belysed as well in the Baku laboratory)
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Organic micropollutants none

The laboratories use ISO methods for analysis, except for NQ, and NBE. g KSNB GKS GNF RAGA 2)
are still used®.

Tablel1 Overview ofmethods of laboratory analysis: NEMD (Baku), Azerbaijan
General conditions, A GOST (NONQ, NHy)

Annex VIII pollutants, A 1SO (other parameters)

other parameters

Trace metals A 1so

Organic micropollutants n.a.

The laboratory in Baku is better equipped than the labs in Kazakh and Beylagan, which can merely analyse the more
traditional physic€OKSYA Ol £ LI NI YSGSNBE 6O02YLINARAaAAY3I WDSYySNrf 02
However, also the laboratory iBakuwould lack specificequipmentshouldthe full range of WFD Priority Substances

had to be covered.

Tablel2 Overview of available equipment for laboratory analysis: NEMD (Baku), Azerbaijan
General conditions, A multi-parameter
Annex VIII pollutants, A spectrophotometer Lambda 35 (Baku), Spectrophotometer Shimadzu 170!
other parameters (Kazakh)
A titrimeter
Trace metals A AAS (AAS Zenit 650)
Organic micropollutants A GGMS (Varian 4000)

4.2.3. Hydrobiological parameters

There is no tradition in (routine) monitoring of hydrobiological parameters outside the scientific community.
Principles and practises were introduced with the KUIR#oject, continuing under the KURW project. Currently
sunmer 2012¢ related activities are merely still at a training rather than a routine monitoring level.

Tablel3 Summary of routine monitoring of hydrobiological quality elements: Azerbaijan
Parameter Routinely monitored Samplingmethod
benthic invertebrate fauna not yet projectbased: SOP Finish Environment
Institute; EN ISO 9391
phytoplankton no n.a.
phytobenthos no n.a.
macrophytes no n.a.
fish fauna no n.a.
Tablel4 Summary of analysis diydrobiological quality elements: Azerbaijan
Parameter Method Prevailing Index
benthic invertebrate fauna n.a. n.a.
phytoplankton n.a. n.a.
phytobenthos n.a. n.a.

BDh{¢ owdzaarlyy 1_ . 0 Aa ty I ONRyeY F2N w3zadRlINaAGOSyyee
{41 yRFNRE
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macrophytes n.a. n.a.
fish fauna n.a. n.a.
4.2.4, Reference conditions; EQRs

For the timebeing, there are no significant data allowing for assessing natural background conditions of surface
waters in Azerbaijar"ﬁ

Tablel15 Status of the definition of reference conditions and ecological quality ratios for Azeri surfaatevs
Hydrobiological quality elements not determined not determined

General conditions not determined not determined
Nonesynthetic Annex VIII pollutants not determined .

Nonesynthetic Priority substances not determined

4.2.5. Progress since early 2009

The laboratories received equipment supporting sampling and analysis of hydrobiological parameterdundeel
procurement, as well training through the KURAand KURAI projects. Development of a natiemide, routine
hydrobiological monitoring and assessment is undety, but will require several more years to become operational.

4.3. Belarus

In 2010, surface water in Belarus was monitored at 292 stations. Regular observations cover 81 rivers, 50 lakes, 2:
water reservoirs and tanal. Most observation points are located in major residential and industrial areas, i.e. at
water sites having the biggest load from concentrated sources of pollution. Observations are carried out monthly (i.e.
12 times a year) or during the main phasef the hydrological regime (i.e. 7 times a year). Observations at water
reservoirs are also conducted during the main phases of the hydrological regime but their frequency is 4 times a year.
More than 90 components and parameters characterizing the timmd of natural water are identified in water
samples, e.g. elements of the basic salt content (e.g. chlorides, sulphates etc.), suspended solids and organic matter
biogenic components (e.g. compounds of nitrogen, phosphorous, iron, silicon), maitaptdi(e.g. oil products etc.),

heavy metals (e.g. copper, zinc, nickel, chromium, manganese etc.), pesticides etc. Hydrobiological monitoring is
performed for 4 parameters (phytoplankton, phytoperiphyton, zooplankton and macrozoobenthos).

During the peiod 2011/2012, monitoring tasks and responsibilities have been partiglloeated. Monitoring of
physicechemical parameters has been fully transferred to the Republican Centre of Analytical Control in the Field of
Environmental Protection (RCACFEP) uttiderMinistry of Natural Resources and Environmental Protection. Earlier,
most monitoring of physicahemical parameters used to be conducted under the auspices of the Republican Centre
for Radiation Control and Environmental Monitoring (RCRCEM) ) undddapartment of the hydrometeorology of

the Ministry of Natural Resources and Environmental Protection. The latter Centre remains responsible for the
monitoring of hydrobiological parameters as well as storage and processing of all surface water godlioth@r
environmental) data.

Figure6 Overview of the surface water quality monitoring network in Belarus

1 Within the frame of the Kura Phase IlI project some attempts of identification saggites and actual field surveys to detect
reference conditions for the Alazani (Ganikh) pilot area was launched. The first field survey was conducted mid Mayr2012. So
biological (micreinvertebrates) as well as physichemical parameters have beenomitored in accordance of the sampling
protocol prepared by the KurHl project.

'% Information in this paragraph is derived from the sitétp:/rad.org.by/surfacewater-monitoring/
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4.3.1. Physicachemical parameters

The parameters

listed ifable16 are based on the checkilist filled out by the Laboratory of the phydiemical

measurements of the RCACFEP. In practise, analyses of some more Annex VIII pollutants/ other parametees and tra
metals are included in the routine monitoring programmes.

The group with General conditions is covered completely, including Kjehitatjen. In addition, the (WFDelevant

trace metals are
are analysed on

analysed. Out of the organic micropollutants of the WEEit{Psubstances (see also Annex 1), 15
a routine basis. The laboratory would in principle be able to analyse 9 more of them, but currently

lacks the capacity for the analysis of 18 other potentially relevant organic micropollutants.

Tablel6Summary of routine monitoring of physicochemical parameters: RCACFEP, Belarus

Group Routine analyses

General conditions water temperature, G, Kjeldahl nitrogen, NONQ, NH, total phosphorus, PQtotal

mineralization, CISQ, conductivity, pH

Annex VIII pollutants / BOR, CODR, total iron (Fe.and Fg.), Mn, phenols
other parameters

Trace metals

Organic
micropollutants

Cd, Pb, Hg, Ni, Cu, Zn

aldrin, anthracene, benzo(a)pyrene, benzo(b)fluoranthéyexnzo(g,h,i)perylene,
benzo(k)fluoranthene, dieldrin, endosulfan, endrin, fluoranthene, hexachlorobenzene,
hexachlorocyclohexane, indeno(1,Z8)pyrene, naphthalene, pagaraDDT
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The Laboratory of the physiathemical measurements of the RCACFEP ®@snhethods for analysis of most
parameters. Some parameters belongitagthe groups of General conditions and Annex VIII pollutants are analysed
with national methodghough

Table170verview of methods of laboratory analysis: RCACFEP, Belarus

General conditions, A 1so
Annex VIII pollutantgther parameters A national methods
Trace metals A 1sO
Organic micropollutants A 1sO

The Laboratory of the physiazthemical measurements of the RCACFEP is quite well equipped, as can be derived from
Tablel8.

Table180verview of available equipment for laboratory analysis: RCACFEP, Belarus
Parameters Analytical equipment

General conditions, A capillary electrophoresis
Annex VIII pollutantgther parameters A multi-parameter
A spectrophotometer
A titrimeter
Tracemetals A AAS (Perkin Elmer, Varian, Termo)
Organic micropollutants A GC
A HPLC

4.3.2. Hydrobiological parameters

Monitoring of hydrobiological parameters has already a Kagjing tradition and is implemented by the Republican
Centre for Radiation Control and Environmental Monitoring (RCRCEM). The parameters, liSedulei9, are
sampled with a frequency of¢lto 3 times per year. No IS@ethods are used (yet) for sampling.

Tablel9Summary of routine monitoring of hydrobiologicajuality elements: RCRCEM, Belarus

Parameter Routinely monitored Sampling method CINEE
benthic invertebrate fauna yes q b2
phytoplankton yes q 92
phytobenthos g b2 concerns phytoperiphyton
macrophytes no
fish fauna no
zooplankton yes q b2

Y GOST 17.1.3.682 Environmental protection. Hydrosphere. The rules of the control water Quality for water streams and
reservoirs.
2 Guidance for methods of the hydrobiological Analysis of the surface water and bottom Sediments. Hydrometeoizdat,1983.

For analysis/assessment of the benthic invertebrate fauna samples, the ISO methca@HEB® used, in
combination with a methodologyeleloped during the Soviet Union era. The other biological parameters are
analysed with methods developed during Soviet Union €eblg20).

Table20 Summary of analysis of hydrobiological quality elements: RCRCEM, Belarus

Parameter Method composition abundance biomass Prevailing Index
qo3 qo3 qo3

benthicinvertebrate fauna  q ? biotic index
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phytoplankton q 293 q29 729 123 saprobic index

phytobenthos q 29 q23 729 q23 saprobic index
macrophytes n.a. n.a. n.a. n.a. n.a.
fish fauna n.a. n.a. n.a. n.a. n.a.

zooplankton q 29 12 12 192 saprobic index

YISO 8682006. State standard of Belarus. Water quality. Biological river classification. Part 1. Guidance on interpretation of
biological quality data from surveys of benthic macroinvertebrates.

2 Guidance for methods of the hydrobiological Analysis of the surface water and bottom Sediments. Hydrometeoizdat, 1983.

® GOST 17.1.3.682 Environmental protection. Hydrosphere. The rules of the control water Quality for water streams and
reservoirs.

4.3.3. Refrence conditions; EQRs

Belarus has a wedistablished network of naturddackground monitoring locationssampling sites with little (to no)
anthropogenic distortioq throughout the country. This network provides with key data for establishing natural
badkground conditiong® Environmental quality ratios in line with the principles of the WFD have not been defined
(see sectiorb.5for more details).

Table21 Status of the definition of reference conditions and ecological quality ratios for Belarusian surface waters

Reference conditions EQRs

Hydrobiological quality elements determined for several parameters, at sbhasinlevels see main text
General conditions determined for most parameters, at sti@asin levels see main text
Nonesynthetic Annex VIII determined for several parameters, at sbhsin levels
pollutants N
Nonesynthetic Priority determined forseveral heavy metals, at stasin levels
substances

4.3.4. Progress made since 2009

The Laboratory of the physiahemical measurements of the CRICUWR (Central researche institute for complex use
of the water resources) received some additional equipment for sampling and analysis of pihyesicizal
parameters via the E{grocurement thatwent in parallel to the WGW and KUHRAorojects. The network of natural
background stations has been extended over the yelfgnitoring tasks and responsibilities have been partly re
allocated between the RCACFEP and the RCRCEM.

4.4, Georgia

The Departmenbf Environmental Pollution Monitoring of the National Environmental Agency (NEA) of the Ministry

of Environment Protection of Georgia is responsible for the ambient surface water quality monitoring Georgia. Three
laboratories are involved: the Laboratory Atmospheric Air, Water and Soil Analysis (the central laboratory of NEA,
located in Thilisi), the Laboratory of Environmental Pollution Monitoring in Kutaisi and the Black Sea Monitoring
Division Laboratory in Batumi. The Department undertakes monitarfigesh surface water quality within Georgia

on regular basis. Monitoring is conducted at 43 locations of 22 rivers and at one location in Paliastomi Lake. The
sampling frequency is once per month. Samples are analysed for a suite of more than 33dffesmeters. The
monitoring of bathing areas, Lake Ku, Lake Lisi, and Thilisi Sea, commenced in May 2009. The latter monitoring
includes microbiological (total coliforms, Escherichia Coli, faecal streptococcus) in addition to {hgsiccal
parameters.

% However, tfe Dnipro, WesterfDvina, Pripyat and WesteiBug Rivers originate outside Belarus; these upstream parts are not
covered by the Belarusian surface water quality monitoring network.
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Figure7 Overview environmental monitoring network Georgia
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441, Physicechemical parameters

The routinely monitored parameters are summarisedlamble22. It is worth noticing that the laboratory in Kutaisi

W

does not analyse trace metals and that equipment for analysis of organic micropollutants is only available in the Thilisi

laboratory.

TheI NP dzLJ 6AGK DSYSNIf O2yRAGAZ2Y&EQ LI NFYSGSNBR Aa O020SI|

(organic) nitrogen. The four trace metals included in the WFD Priority substgoedsnium, lead, mercury and
nickek are not analysed on a routineabis. A rather limited number of organic micropollutants are analysed. Besides

lack of certain equipment, this is also due to the lack of certified reference material, reagents and other consumables

required for using the existing equipment.

Table22 Summary of routine monitoring of physicochemical parameters: NEA, Georgia
Group Routine analyses

General conditions transparency, potassium, total suspended solids, sodium, pH, calcium, carbonate,

magnesium, carbon dioxidepnductivity, dissolved oxygen, mineralization, hardness,
nitrite, nitrate, ammonia, phosphates, temperature, sulphates,

Annex VIII pollutants /  silicate, BOE) iron, manganese
other parameters

Organic micropollutants pygrocarbons, polycyclic aromatic hydrocarbons, pesticides

The laboratories apply 1ISO and-BBA methods for analysis of general conditions, Annex VIII pollutants and trace
metals; the methods for analysis of organic micropollutants are nofgretalised.

Table23 Overview of methods of laboratory analysis: NEA, Georgia
General conditions, A 1so
Annex VIII pollutantgther parameters A EPA
Trace metals A 1sO
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Organic micropollutants A not specified

The (central) Laboratory of Atmospheric Air, Water and Soil Analysis in Thilisi and the Laboratory of the Black Sec
Monitoring Division in Batumi are best equipped from the three laboratorldewever, me piece of lacking
equipment would be among othersPLC, required for analysis of a series of WFD Priority substances.

Table24 Overview of available equipment for laboratory analysis: NEA (Thilisi lab), Georgia

Parameters Analytical equipment

General conditions, ion chromatograph

Annex Vllpollutants,other parameters light photometer
multi parameter (conductivity, oxygen, pH)
spectrophotometer
titrimeter

turbidity meter
AAS (Perkin Elmer)
GCMS

Trace metals
Organic micropollutants

o To Io To o o To Io

4.4.2. Hydrobiological parameters

There isno tradition in (routine) monitoring of hydrobiological parameters in fresh surface waters outside the
scientific community. Principles and practises were introduced with the KIUBt8ject, continuing under the KURIA

project at pilot areas of the Alani and KhrambDebed river basins. In addition, the project funded by the Finish
Government has also started hydbiological monitoring on the Rioni River and UNDP/GEF pragjeéReducing
Transboundary Degradation in the Kukeas River Basin will launclydrobiological sampling as a demonstration
activity on several locations of the Kura within Georgia. There is though one exception: the Black Sea Monitoring
Division Laboratory already conducts hydrobiological monitoring in the Black Sea coastal waters.

Table 25Summary of routine monitoring of hydrobiological quality elements in fresh surface waters: Georgia

Parameter Routinely monitored Sampling method
benthic invertebrate fauna no n.a.
phytoplankton no n.a.
phytobenthos no n.a.
macrophytes no n.a.
fish fauna no n.a.

Table26Summary of analysis of hydrobiological quality elements in fresh surface waters: Georgia

Parameter Method Prevailing Index
benthic invertebrate fauna n.a. n.a.
phytoplankton n.a. n.a.
phytobenthos n.a. n.a.
macrophytes n.a. n.a.
fish fauna n.a. n.a.
4.4.3. Reference conditions; EQRs

For the time being, there are insufficient data for assessment of {ggeeific) natural background conditions of
Georgian surface waters.

Table27Status of the definition of reference conditions and ecological quality ratios for Georgian surface waters
Reference conditions EQRs
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Hydrobiological quality elements
General conditions

Nonesynthetic Annex VIII pollutants
Nonesynthetic Priority substances

4.4.4, Progress since early 2009

not determined
not determined
not determined
not determined

not determined

not determined

X

W

The NEA laboratories received equipment supporting sampling and analysis of hydrobiological parameters via EU
funded procurement, as well training through the KURAnd KURAI projects. Currentlgsummer 2012 related

activities are merely still at adining rather than a routine monitoring level. In addition, equipment and other items
for sampling and analysis of physicleemical parameters were provided.

4.5, Moldova

45.1. General information

The State Hydrometeorological Service (SHS) under the MinistBywafonment (MoE) is the key organisation for
ambient surface water quality monitoring in MoldoV&The surface water guality monitoring programme of SHS

comprises both physieohemical as well as hydrobiological quality elemeats]its networkis shownin
Figure8. The network comprises about 50 locations, with samples for physiemical parameters taken@12 times

per year.

Figure8 Overview surface water quality monitoring network Moldova

"The State Environmental Inspectorate under the MoE takes surface wateplesmpstream and downstream
wastewater discharge locations as part of the discharge compliance monitditiegNational Centre of Public Health
and theRegional Centres of Public Healthder the Ministry of Health take samples at drinking water abstraction

sites and recreational/bathing areas.
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Physicachemical parameters

W

The routinely monitored parameters cover the group of General conditions quite well (except for Kjeldahl nitrogen).
None of the fourWFDrelevant trace metals and only few organic micropollutants are monitored on a routine basis

for the country as a whole.

Table28Summary of routine monitoring of physicochemical parameters: SHS Moldova

Group Routine analyses

General conditions

Annex VIII pollutants / other
parameters
Trace metals

Organic micropollutants

{1{Q tF062NJ {2NE

Ca, Cl, COhardness, HCO3, Mg, mineralization, Na + k, N&, NG, O,
pH, PQ, total phosphorus, SQPsuspended solids, transparency, water
temperature

BOLR, COR, detergents, oiproducts, phenols, total iron (Fe)

zinc, copper
5553 550i¥-HEBKH ¢ X h
2F YSGK2RA

LI ASa | O2YoAylGAzy

2N

during the Soviet Union era. Lack of finances for procuring EN/ISO methods is one of the reasons for not applying

them for all analyses.
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Table290verview of methods of laboratory analysis: SHS Moldova

Parameters Method

General conditions, A "Guide for chemical analysis of surface water." Hidrometizdat Leningrax
Annex VIII pollutants / other 1977 (mostparameters)
parameters A GOST (chloride)
A 1SO (conductivity, COD, manganese)
Trace metals A EN/ISO
Organic micropollutants A EN/SO

SHS laboratory is wetlquipped, basically mainly lacking equipment for analysis of Kjeldahl nitrogen and possibly an
ICRMS. Out of thepotentially relevant organic micropollutants, only diuron, isoproturon, nonylphenol, octylphenol,
pentabromodiphenylether and tributyltin compounds could not be analysed. Nevertheless, the laboratory is not
analysing at its full capacity due to a combinatbf factors: lack of equipment parts; lack certified reference material,
reagents and other consumables; lack of money for procurement of EMi&Bods. Generally, limited budgets put
constraints on the analytical capacity.

Table300verview of available equipment for laboratory analysis: SHS, Moldova

Parameters Analytical equipment

General conditions, A ion chromatograph

Annex VIII pollutants, A light photometer

other parameters A multi parameter (conductivity, oxygen, pH)
A spectrophotometer
A photo-colorimeter

Trace metals A AAS (Soolar Z 969)

Organic micropollutants A GGMS
A HPLC

45.3. Hydrobiological parameters

Moldova has already a lorgsting tradition of monitoring of hydrobiological parameters, notably benthic
invertebrate fauna and zooplankton. The five main hydrobiological quality elements of the WFD are not yet fully
coveredthough, as can be derived fromiable31. Samples for benthic invertebrate fauna and phytoplankton are
taken 3- 4 times per year.

Table31Summary of routine monitoring of hydrobiological quality elem&n SHS Moldova

Parameter Routinely monitored? Sampling method
benthic invertebrate fauna yes T EN/ISO .
1 Hidrometeoizdat Leningratio83
phytoplankton OKf 2 NR LK & 1 EN/ISO .
I Hidrometeoizdat Leningratio83
phytobenthos under development 1 EN/ISO
macrophytes under development 1 Hidrometeoizdat Leningraﬂ98§
fish fauna no -
Manual on methods of hydrobiological analysis of surface water and sediments. Hidrometediedatgrad 1983,
Abacumov.

W

wlk § KSNJ NI RADK2Z2RITEIQ ISR KPRBAR FNBE adAaftt dzaSR F2N GKS |

samples, as indicated Mable32.
Table32 Summary of analysis of hydrobiological quality elements: SHS Moldova
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Parameter Method composition  abundance  biomass Prevailing
Index
benthic invertebrate fauna Hidrometeoizdat X X X saprobic and
Leningrad 1983 oligochaetic
indexes
phytoplankton Hidrometeoizdat X X X saprobic index
0 0OKf 2 NP LIK¢ Leningrad 1983
phytobenthos n.a. X X n.a. saprobic index
macrophytes n.a. X n.a. n.a. n.a.
fish fauna n.a. n.a. n.a. n.a. n.a.
Manual on methods dfiydrobiological analysis of surface water and sediments. Hidrometeoitdatingrad 1983,
Abacumov.
454, Reference conditions; EQRs

No significant start has been made yet with the determination of (tgpecific) reference conditions and ecological
quality ratios. Additional complication is that the two main transboundary rivers, Dniester and Prut, originate in
Ukraine, implying that natural background conditions of both rivers will actually have to be determined in Ukraine
rather than Moldova.

Table33Status of the definition of reference conditions and ecological quality ratios for Moldovan surface waters

Reference conditions EQRs

Hydrobiological quality elements not determined not determined
General conditions not determined not determined
Nonesynthetic Annex VIII pollutants not determined y
Nonesynthetic Priority substances not determined

45.5. Progress made since 2009

LY HamnX GKS LINRP2SOG GLNNAIAFGA2Y {SOG2 NI wdrpaahdi (MCO)i A &7
of the United States, commenced. Under this project, among atheD dzA RSt Ay S& F2NJ aSt SOG A 2y
Y2YAG2NRAY 3 LI NI YSGSNEE KIFI@S 06SSy LINBLI NBRI gKSNB (KS
and other ativities under the ISRA project, SHS made several changes in the layout of their monitoring network, as
well as in the selection of certain physichemical parameters, which were introduced in the 2012 monitoring
programme.

4.6. Ukraine

There are a number ofomplications when dealing with surface water quality monitoring in Ukraine, the largest
O2dzy iNE 2F GKS &AaAE STFSOGA@GSte NBYIFIAYyAy3d LINR2SOGQ&a o
monitoring of surface water quality, beinthe Ecological Inspectorates of the Ministry of Environment and Natural
Resources; the State Hydrometeorological Service of the Ministry of Emergency Situations and Chernobyl Affairs; the
State SanitarEpidemiological Services of the Ministry of Healtte BState Agency for Water Resources of Ukrine
Despite the fact that all these agencies are dealing with one Government regutdti®8regarding the system of

State Environment Monitoring, they have different water assessment strategies and thediffent information

needs.

®The surface quality monitoring programmes of the State SanEpigemiological Services focus mainly on drinking water
abstraction sites andecreational/bathing areas and of the Ecological Inspectorates on sampling upstream and downstream
wastewater discharge locations. This is not considered as ambient surface water monitoring, as mentioned in the introfluction
this chapter. However, theserganisations often also take samples at other locations for ambient surface water quality monitoring
purposes.
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Secontly, there can besignificantdifferences in monitoring/laboratory analystapacities not only between the
various authorities, but also within one authoricrossthe various oblasts. These rather complex settingkenia
virtually impossible to summarise the situation in a nutsHéKraine is simply too big for such comprehensive analysis
during short Inception mission; in addition to five agencies dealing with water monitoring, Ukraine has 26 oblast
authorities and10 basin authorities each dealing with water monitoring tétmwever,a recent report prepared by

the monitoring department oMENR’ as well as the analysis tife ways how water qualityinformationis presented

in the State of Environment reports (se@wvw.menr.qgov.ud provide an opportunity for some initial assessments,

while leaving most of analysis ftlne Implementation phase.

The more traditional physicohemical parameters are monitored all over the countwyt there are relatively few
laboratories having the capacity for analysing a wider range of the more sophisticated parameters (organic
micropollutants and heavy metals). These laboratories are scattered over the country and not necessarily headed
under cne and the same authorityr under one monitoring and assessment regulati@ifferent assessment
strategies create different demands for information from monitoring activities. As one can see from the State of
Environment reportsduring the last 10-15 yers environmental authorities wermostly interestedA y  (h&r& of & a
samples that do not meet the maximum permissible water pollution standardkertotal number of surface and
ground water sampleg% of chemical and bacterial pollutioparameter$ ¢ den thedstatus of water bodies
expressed bythe Water Pollution Indexhrough calculatons including ammonium nitrogen, nitrite nitrogen, oil
products, phenols, dissolved oxygen, and B@B&ameters onlywas not determined and published duritigese last
years(see thereport mentioned in ref 19

On the other handfrom 2011MENR staed using its ownsystem for ecological classification, based on trophic and
saprobic indice® and developed in 1998 by three out of five agencies dealing with monitorifige system
distinguises T A @S g1 GSNJ ljdz-t t Ade OflFaasSay aLY | A3IKEZT AaLLY D2
schemestill has no legdy bindingstatus it is merely usedor information purposeswithout any implications fothe

water management angblanning in theriver basins.

Hydrobiological monitoring is not systematically conducted on a routine basis all over the candtiy not included

in the system of State Environmental Monitoririg those cases where hydrobiologiparameters are included in the
routine monitoring, this is often limited to benthic invertebrate fauaad driven by research interest of academic
institutions rather tran government agenciesThere are a number of experts who meanwhile became daiteiliar

with monitoring and assessment of hydrobiological parameters under the WFD, but they would not be able to cover
WFD compliant monitoring and assessment for the whole of Ukraéinease Ukraine, according tine draft
Association Agreemefit will have to harmonize its legislation with EU

Due to the abovementioned complications, no detailed inventories have yet been r@aeof the reasons for this,
as far asthe EPIRB project ioncerned, is the absence of demand for such inventoriewels asfor a uniform
approach to the information needsrovided bythe Sate EnvironmentalMonitoring. Recent administrative changes
in the Government system of Ukraine diwt influence the diversityof approachof the agencies involved in
monitoring activities As a result, water monitoringxercisesstill gatherlarge amountsof data which do not provide
meaningful information for the analysis of the changes in the water quality status and, theréfoited guidance

19 They kindly shared with us information prepared in May 2012 for the COUNTRY REPORT OF UKRAINE for SHAR
ENVIRONMENTAL INFORMATION SYSTENMt Bsojdr. Gennadiy Averin, Mr. Dmytriy Averin, Mr. Oleg Prokopenko, Ms.
Valentyna Vasylenko and Ms. Lesya Nikolayeva. Our analysis is partly based on the information provided in this report.

2t includes such hydrochemical and hydrophysical indicatorsuas of ions, hydrocarbons, chlorides, sulfates, magnesium,
calcium, sodium ions, suspended solids, dissolved oxygen, pH, ammonia nitrogen, nitrate nitrogen, nitrite nitrogen, phasghate
such specific ingredients as oil, detergents, phenols, heavyls@tan overall, total chromium, lead, nickel, cadmium).

2 Kindly proposed to the project by MENR
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regardingthe directionality ofthe Prograns of Measures of RBMPEherefore the main challenge for the project will
be to address thgoor linkbetween monitoring information and water planninghis task will be difficult to solve at
the national levelfor such abig country as Ukrainés. However, this challenge could still be tackladpilot river
basindevel where the need for this linkould bemore easily shown andecognized
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5. Country reviews: surface water quality assessment

The systems of surface water quality requiremeimt#\zerbaijan, Belarus, Georgia and Ukraine are still largely based
on that developed during the Soviet Union era. For this reason, a general summary of the major features of this
system is provided in sectidh2.

5.2. Systems of surface water quality developed in the Soviet Union era

5.2.1. Maximum allowable concentrations

The core of te{ 2 BA S0 | yA2yQa &deadasSy 2F &adzNFIF OS xinuni SldWabledzl f A
concentrations (MACs) for over 1500 parameters, in conjunction with sanitary/hygienic uses (including drinking water
abstraction and bathing) and fishery. In practise, basically all surface waters were supposed to be suitable for fishery,
hence surface water quality assessments focus(ed) on parameters whether or not exceeding the fishery MACs. The
fishery MACs were/are also used for establishing the criteria for effluent of wastewater treatment plants, to be
included in the discharge permits

The parameters and/or concentrations of the Soviet fishery MACs do not match the ones used for assessment of the
chemical status under the WFD.

5.2.2. Water Pollution Index

The Water Pollution Index (WPI) is calculated based on the average annual concestoltix to seven parameters,
in principle always including dissolved oxygen and f®ithermore often including NKH NQ, PQ, phenols and/or
oil products).

n
WPI= 1 a G
N2 MAC,
with:
n = number of parameters
i = annual average concentration of tﬁ'éparameter,

MAG = maximum allowable concentration of tH%rnarameter.

The resulting value is classified as:

WPI Value| Quality Class Quality Features
Xn ®o I clear

0.31.0 Il relatively clear
1.02.5 [ moderately polluted
2.54.0 I polluted

4.06.0 Vv dirty

6.0-10.0 Vi very dirty
XMndn i extremely dirty

The WPI did not have/has direct legal or other suchlike implications for the water management; it was merely used as
an indicator for making monitoring results more easily accessible and understandable.

5.3. Armenia

When the WGW started in 2007, there was still a void concerning surface water quality requirements after the Water
Code of 4 June 2002 came into force. Competent authorities de facto continued using the previous systems inherited
from the Soviet Wion (maximum allowed concentratiogMAGQ; for fishery and for hygienic uses; water pollution

index ¢(WPL). The WGW project introduced, for consideration, the Use Class based system of surface water quality
standards (SWQS) developed within the frameworkidc S h 9/ 5 LINRP 2SO0 a{ dzZLJLI2 NI F2N

Annex8: Report on Activity 1.1.

Human Dynamics KG Consortium Page28of 41



GOY OANRBYNBYSOGA2Y 2F LYGSNYFdGA2y I f w
Service Contract No. ENP1/2011/2666
Inception Report

vdzt t Ade {GFyRFENRa Ay a2fR20F¢ 61Se FSIFdidaNBa 2F (GKAaA
of the system included in the Government of Armenia Resolution NéN @ January 2 X H @QrivDefinition of

Water Quality Norms for each Water Basin Management Area, Taking into Consideration Local Specifits2 6 S @ S
Armenia has extensively tailored the OECD system to its own needs and regional characteristisgduastmatural
background concentrations have been incorporated, several more parameters added, sorprdas$sdimit
concentrations changed and the main water use categories modified. The system also contains some hydrobiological
parameters; however, it is not clear tohich extent this would compare with the ecological classification under the
WEFD.

5.4. Azerbaijan

The key criteria for assessment of the physib@mical conditions are the fishery related maximum allowed
concentrations (MAC) inherited from the USSR. For repgiurposes, the water pollution index (WPI) is still being
used. The WPI is calculated from annual average concentrations of 6 major water quality parameters: dissolved
oxygen, BOD, phenol, oil products, Cu,,NFhus, based on the Pollution Index caltoles, Azerbaijan defines 7
classes of water quality from very clean to extremely pollute, using the methodology described above. During the
2pD2 LIINR2SOGzX G(G(KS aeaidsSy 2F {2v{ RS@St2LISR dzyRSNJ (GKS
Quality Stf R NRa Ay az2fR2@lI¢ gl a AYUiINRBRdAzZOSRI T2 NupOehgiéiakeR S NI
no schemes for classification of an ecological status in place yet.

5.5. Belarus

Fishery MACs are the major criteria for assessment of phgsicechemical water quality of Belarusian surface
waters. These MACs are largely based on the original Soviet fishery MACs, but the number of parameters has beel
reduced to about 800, a few new parameters (like Kjeldahl nitrogen) have been added, @mdl feackground
concentrations of several parameters have been taken into consideration (after 2009 added for more parameters).
Belarus has developed its ownginformalg classification schemes for physichemical and hydrobiological
parameters. Core elenmés of this scheme are: natural background concentrations determined with actual data
collected at dedicated backgroundonitoring locations situated in the five main river basins (Dnieper, Neman,
Pripyat, Western Bug, and Western Dvina) and the fisheryC81AThe schemes keep on being updated; more
background monitoring locations have been taken into operation since 2009. The Belarusian classification scheme
might provide a basis for assessment of the ecological status in harmony with the WFD; this batdifmed a/o

through intercalibration exercises. The scheme (elaborated in CRICUWR for scientific aims) has no legal implications;
is merely used informally for reporting purposes.

Main features of the Belarusian classification scheme

The classifition system comprises five classg®) f 6 St t SR NBalLISOGA@Ste |a W
FYR W6l RQd ¢KS 02y OSyidN}rdAaAzya F2N 6KS WSEOSt f Sy
¢CKS O2yOSyiNlGA2ya F2N (dKS W3 2ekcBudforthe ineiads totalliron) méakgansd
O2LIISNE FyR TAYyO 064SS TFTdz2NIKSN) 6St260d ¢KS O2yO0Sy
respectively 2.5 and 4 times the fishery MAC. When concentrations exceed the limit o”Rtlalss water body ig
jdzt t AFASR a Oflaa * oO0WolRQU® Ly OFasS 2F GKS YSi
in the following way. The limits for Class Il are calculated as the sum of the (natural background) conceotr
Class | + the fishery MAC. The limits for the classes Ill and IV are calculated as the sum of respectively 2.5 d
the fishery MAC + the concentration of Class |I. When concentrations exceed the limit of class 1V, the wate
qualifiedagOf 44 + O0Wol RQUL ®

5.6. Georgia

The key criteria for assessment of the physibemical conditions are MACs for 1365 water quality parameters.
Current classification of surface water bodies is defined in the order of the Ministry of Environment Protection on
Waet Sa F2NJ t NPGSOGA2Y 2F {dz2NFIFOS 21 G4SN . 2RASa FTNRY t 2
water use in Georgia: a) abstraction for drinking water supply, b) water use for recreation and c) water use for fishery.
Consequently, MAClr each type of water use are different for those 1365 parameters and, depending on the
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required type of water use, subsequent MAC is being applied. The only threshold for defining status of the water body
Ad SAUGKSNI WLI a4aQ 2 N whathehsbrie sfegifidpatamedek is hdlowdr YiiGhér SNEAC and is
being calculated as annual average concentrations for priority substances. Generally, a surface water is classified a
WLI2 f  dzii S R €enratisnSeyceekls tHeé M¥C for sanitation (atasttion for drinking water supply, water use for
recreation). For reporting purposes a WPI is not used anymore. During the WGW project, a system of SWQS wa:
LINELI2&aSRY o6laSR 2y GKS 2yS RS@Sf2LISR dzyRSNJ (i KS§alith9/ 5
{GFYyRFNRa Ay a2fR2QI¢T a2 -6g NiEre ardroischdtesifor glassificatio 8fythe 3 A
ecological status of fresh surface waters in place yet.

5.7. Moldova

LY HnnnX GKS a[F ¢ 2y NBGDAAAZ2Y idsubdR(N 22400, 16r1R.64). (Adc@rging & The NB -
Gl e 2y GKS wS@AaAizy | yR h-KWok16.12504) &lkngnisteral FegulaBoBsyzhistrudtibrs,y ¢
rules, orders, etc. that had not been published in the Official Monitor should be @mesidoid (rejected) and should

be not valid until the new versions will be published in the official journal (Official Monitor). As a result, all then
existing regulations dealing with surface water quality fishery and hygienic standards were repealady e void. In
practise, competent authorities de facto continued using the principles of the repealed regulations, which were
largely based on the systems developed during the Soviet Union era.

In 2009, a draft Regulation on protection of surface waters has been prepared that a/o contains a neladdse
based system of surface water quality standards (refer to Annex 2 for more details).

Most likely, this system of surface water quality stardkawill be used and implemented under the new Moldovan
Law on Water, published in the Monitorul Oficial Nr. 81 of 26 April 2012. The official entry into force of the Water Law
is 26 October 2013; meanwhile, the Ministry of Environment has to develop théatons to put the law into force.

5.8. Ukraine

Fishery MACs are the major criteria for assessment of the phghiemical water quality of Ukrainian surface waters;
these MACs are largely based on the Soviet fishery MACs. Furthermore, th@dMBkither short or long list of
parameters see above Chapter 4.8 used folegally nonbindingreporting purposes.

Ukraine haslsodevelopedin 1998its own system for ecological classification, based on trophic and saprobic indices,
distinguishing five watelj dzZ t A& Of | 4aSaY aLY |1 A3IKEZT aGLLY D22RéX «a
scheme has no ledglbindingstatus it is merely usedporadicallyfor information purposes onlyput without any
analysis andmplications for water planning ithe basinslt is not yet clear to which extent the Ukrainian ecological
classification scheme would be in harmony with assessment of the ecological status under thaes\tiDUkrainian
definition of status was never used for any analysis and assessmewtcordance with the principles of WFD. Such
comparison could be organized within one of the pijgiarticularly by the introduction of som&/FD compliant
assessment sategy at least as a pilot activity.

Preliminarily, it could be assessed that wsof integrated Water Pollution Index contradicts WFD assessment scheme
where the status is determined by the worse parameter, not by the weighted sum of tiN\umber ofwater quality
parametersused in this Ukrainian classificaticmvery much differenfrom that in WFD especially regarding biological
parameters. Analysisand possible intercallibratiorof threshold values in both schemes require mdimme and
resources then Inception mission had in its dispdsal could be organized in one of the pilbasins during the
Implementation phase.
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6. Synthesis
6.1. Surface water quality monitoring
6.1.1. Physicechemical parameters

All six countries have laboratoriesipable ofanalysis of physicohemical parameters, but none of the laboratories
would be yet in theposition for analysing all parameters potentially relevant under the WFD.

First, it should be noticed that notably the analysis of the WFD Priority substances and certain other pollutants impose
very high demands on laboratories. Also laboratories in EthiMer States are not always in the position for analysing

all those pollutants. The analysis of the WFD Priority substances requires a wide array of sophisticated instruments
and techniques. None of the laboratories reviewed in chapleas fully equipped in line with the instrumentation
mentioned inTable34. The EIMC in Armenia, RCACFEP in Belarus and SHS in Moldova are overall better equippe
than the laboratories of the NEMD (Baku) in Azerbaijan and the NEA (Thilisi) in Georgia.

Table34 Examples of equipmentecommended for analysis of WFD Priority substances
atomic absorption spectrometer (AAS)

atomic fluorescence spectrometer (AFS)

gas chromatograph with electron capture detector (ECD)

gas chromatograph with flame ionization detector (BID)

gas chromatgraph with mass spectrometer (84@S)

gas chromatograph with nitrogen phosphorous detector-{RD)

headspace gas chromatography

high performance liquid chromatograph with fluorescence detection (HRIoE
high performance liquid chromatograph with UVtéetion (HPL@V)
inductively coupled plasma mass spectrometer {MH)

purge-andrap and thermal desorptiongas chromatography

=4 =4 8 -8 _8_98_98_9_2°._-2_-2

However, even having the equipment does not mean that a laboratory is indeed able to conduct the analysis. Most
laboratories are not able to deploy their equipment to full potential, because of lackamgong otherg certain
equipment parts, certified reference material, other reagents and consumables, and EN/ISO methods. The overall
problem is lack of finances for procuremasftthose items and for employing sufficient and qualified staff.

Regarding the group of General conditions, it is worth noticing that not all laboratories (are able to) analyse
Kjeldahl/organic nitrogen and/or total phosphorus. Both parameters are relevathe context of eutrophication, a
phenomenon that also can seriously affect aquatic ecosystems.

Not all laboratories apply EN/ISO methods for analysis of all parameters. This is partly a matter of finances (EN/ISC
methods costs about EUR 1QQL50 each) and partly a matter of some traditions not easily chandidogvever, it

should be noted that not laexisting EN/ISO methods are adequate for the analysis of WFD Priority substances, as
mentioned in section2.4. Generally, is has several advantages for laboratories applying EN/ISO methods. The
methods are internationally recognised, with their perfornta characteristics well known, and will furthermore
contribute to better comparability of analytical results of different laboratories.

6.1.2. Hydrobiological parameters

There are big differences between the three East European countries (Belarus, Moldovaraimaé)dnd the three
Caucasus countries (Azerbaijan, Armenia, Georgia) when it comes to monitoring of hydrobiological parameters. There
is already a long tradition in monitoring of hydrobiological parameters in Belarus and Moldova; in Ukraine, this
monitoring is not conducted systematically at a natiwitde scale, but at least icountry expertise exists. On the

other hand, in the three Caucuses countries, monitoring of hydrobiological parameters (outside the scientific
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community) was basically only recenthtroduced by the KURIand KURAII projects. For the time being, the major
focus in these countries is on monitoring and assessment of benthic invertebrate fauna.

6.2. Surface water quality assessment

6.2.1. Physicechemical parameters

Four countries still apply largely Sovisised MACs (with some modifications) as the major criteria for surface water
quality requirements concerning physichemical parameters: Azerbaijan, Belarus, Georgia and Ukfamdactq

this is basically alsdwé case in Moldova, although official regulations concerning surface water quality requirements
were repealed several years ago.

The major exception is Armenia that adopted a completely new system of surface water quality standards in 2011.

6.2.2. Hydrobiologica parameters

With the more systematic development of (routine) monitoring of hydrobiological parameters in the three Caucasus
countrieshaving been introduced recently, it will not come as a surprise that noffatiged systems for assessment

of hydrobidogical monitoring data are in place yet.

However, to a certain extent this is also the case in Belarus, Moldova and Ukraine. Although these countries have
already developed traditions in assessing and reporting the results of hydrobiological monitmiregpf them have
adopted surface water requirements for hydrobiological parameters at a regulatory, legal level.

6.3. Monitoring networks
At this stage, not much more can done than providing with overviews of the existing surface water quality monitoring
netw2 N] a® 2 AGKAY GKS 20SNrtt LINR2SOGQa O2yGSEGZTI G(KS I C
relevant while developing WFO2 YLJX Al yi Y2y AG2NAy3 LINBINIYYSEa oOoLINRBES
identification, delineation and classifition of water bodiesan activity to be commenced after the Inception Phase.
At least two complications can already be anticipated:

1 existing locations may not be representative for monitoring the status of the identified water bodies;

9 existing locationgnay not be suitable for determining tygspecific reference conditions.

The latter bullet does not apply to Armenia and Belarus, who have already established natural background conditions
for physicechemical parameters, and in the case of Belarus flissome hydrobiological parameters, differentiated

for the main river (sufbasins in the countries. The network with backgroumdnitoring locations in Belarus is quite
unigque, not only in the EECCA region.

6.4. Developments since 2009
The most noteworthy deslopments since completion of the WGW project can be summarised as follows.

1 The KURA project made a promising start with the introduction of hydrobiological monitoring and
assessment in the three Caucasus countries, with activities being continued tined€lJRAII projectMore
specifically,the KURAII has prepared and translated into national languages the following technical
guidance documents tailored for the three South Caucasus cour(aleshe documents are available for
download from the KURAI project website at: http://www.kuraarasbasin.net)

- Analysis of Current Systems for Water Quality Assessment in the Project Countries Against WFD
Requirements
- Water Quality Assessment According to the EU WFD Methodology
- Technical GuidanceHowto Design WFD Compliant Monitoring Program
- Practical Guidance Hydromorphological Site SurveyoRocol andForms
- Practical GuidaneceHydromorphologicalssessment#dtocol andForms
For the moment the KURW is working on the policy document proposing conmmapproach for water
quality assessmerih the Kura river basin based on the EU WFD methodology and guidance documents. The
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Policy Paper wilpropose replacement of the existing technical regulations and water quality assessment
systems in the region thaire based on the old Soviet standards with the new, WFD compliant approach
specifically tailored for the region. It is planned that the Draft version of this proposal will be presented to
beneficiary institutions by the end of November, 2012 dhen, uponreceiving comments and suggestions,
will be finalized for the end of the KURIAIn January 2013

1 No groundbreaking changes in routine hydrobiological monitoring and assessment occurred yet in the other
three countries, but certain progress (also towaM&-Dcompliant monitoring and assessment) has been
made.

1 The capacity for sampling and analysis of both hydrobiological as well as pblysinical parameters was
increased through the supply of equipment in parallel to the WGW and Kuﬂejects?z Howe\er, not all
laboratories were able to capitalise on their augmented capacity, partly due to insufficient financial
resources, for example for buying additional items required for certain analyses.

f  With the adoption of the Resolution No. Mbof January 2H n MM ahy S5STAYAGAZY 2F 2
SFOK 2FGSNJ . FaAy alylF3SySyd ! NBFz ¢l 1Ay3a Ayhaz [/ 2\
system of surface water quality requirements for physit@mical, microbiological and (limited)
hydrobidogical parameters.

1 The adoption of a new Water Law in April 2012 will resolve the current regulatory void concerning surface
water quality requirements in Moldova.

6.5. Gaps compared to the WFD

6.5.1. Monitoring parameters

None of the six countries are @ position to assess thehemical statusn accordance with the WFD, since the
laboratories are not fully equipped (also in terms of consumables and suchlike items) yet for the analysis of the full
range of Priority substances and certain other pollutants.

None of the countries is monitoring all five hydrobiological parameters relevant under the WFD, implying that they
are not yet in the position for assessment of the ecological status in line with the®WFD.

6.5.2. Assessment/classification

The Armenian ResolutioNo. 75b 2 ¥ WI y dzl OtiEDefinitiol of Waten Quality Norms for each Water Basin
Management Area, Taking into Consideration Local Specific®2 y i Aya G(KS 2C5 t NA2NAGe@
pollutants, with limit concentrations closely tied the EQS of the Directive 2008/105/EC. Therewith, the regulatory
provisions are already quite close to those for assessment of the chemical status in line with the WFD.

The MACs in force in Azerbaijan, Belarus, Georgia and Ukraine do not resembleaimeteas and/or EQSs of the
5ANBOGADGS Hnnykmnpk9/ X2 KSyOS Olyy2i 6S O2yaiARSNBR | N

None of the countries have established a system for assessment and classification of the ecological statushaeeting
criteria and requirements of the WFD. However, the classification schemes of Belarus (used for reporting purposes)
could be in agreement to certain extent, but this should be investigated among others via intercalibration exercises.

6.5.3. Monitoring networks
The WFBD2 y OSLJi 2F 61 SN 02RASax AyOfdzZRAYy3I WelkGSNI 02RASA
GKS adz2NFIFOS 6FGSNI Y2y A(2NRYy 3 vy HéndfealdnddelifegtioriakdclassificationO 2 dz

ZTACIS 2005 and 2006 REGIONAL PROGRAMME, Tender EuropeAid/126445/C/SUP/MULTI. Supply of Equipment. South Cauc:
Kura River Basin (Armenia, Azerbaijam@ia). Water Governance in NIS countries (Belarus, Moldova and Ukraine)

Bitis interesting to notice that in none of the EECCA countries fish are routinely monitored. This is intriguing an ohservati
considering the historigand often: still actual importance of the fishery MACs
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of water bodiesactivity, to be commenced after the Inception Phase, most likely will reveal the extent to which
existing locations may not be representative for monitoring the status of the identified water bodies.

6.5.4.

Summary of the status of WFBompliant monitoring and asessment

Armenia

|l

Physicechemical parametersThe laboratory of the EIMC has gas chromatographs for analysis of several
organic micropollutants, but not yet a high performance liquid chromatograph (HPLC). Implying that
potentially there is a capacity for many, but not yet all, pollutajpistentially) relevant for assessment of the
chemical status under the WFD.
Hydrobiological parameterdArmenia is not yet i positionto assess the ecological status, because of the
lack of routine hydrobiological monitoring programmes and, therewith, data requifor establishing
reference conditions and metrics for determining the ecological status. However, work is in progress towards
establishing routine hydrobiological monitoring in the country.
Assessment
0 Chemical statusThe system included in th@overnment of Armenia Resolution No.-K5of January
27, 2011, covers all parameters relevant assessment of the chemical status under the WFD in the
Directive 2008/105/EC. Most of their concentrations have been derived from the environmental
quality standads (EQS) in the Directive 2008/105/EC; the capacity of the analytical laboratory has
become the major limiting factor.
o Ecological statusThere is no assessment system in place for classification of the ecological status of
water bodies based on hydrobagical parameters, let alone one resembling the system used under
the WFD

Azerbaijan
1 Physicechemical parametersAzerbaijan would not be able to assess a Wbpliant chemical status of

surface waters, since the laboratories are not yet in the positioanaly® all (potentially relevant) Priority
Substances and/or at sufficient low concentration levels. Certain equipment, like a HPLC, is not yet available,
but also provisions for deploying the existing capacity are lacking.

Hydrobiological parameterg\zerbaijan is not yet in the position for assessing the ecological status, because
of the lack of routiised hydrobiological monitoring programmes and, therewith, data required for
establishing reference conditions and metrics for determining the ecological status.

 Assessment

Belarus

o Chemical statusThe parameters and concentrations of the Azeri fishery MACs are atohing the
ones used for assessment of the chemical status under the WFD.

o Ecological statusThere is no assessment system in place for classification of the ecological status of
water bodies based on hydrobiological parameters, let alone one resemiblingyistem used under
the WFD.

1 Physicechemical parametetrsThe laboratory of the Republican Centre of Analytical Control in the Field of

Environmental Protection cannot yet analyse all parameters potentially relevant for assessment of the
chemicalstatus under the WFD.

2 Directive 2008/105/EC on environmental quality standards in the field of water policy, amending and subsequently repealing
Council Directives 82/176/EEC, 83/513/EEC, 84/156/EEC, 84/491/EEC, 86/280/EEC and amendieg200880/EC of the
European Parliament and of the Council
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1 Hydrobiological parametersRoutinely monitored parameters include benthic invertebrate fauna and
phytoplankton. Furthermore, phytoperiphyton is monitored, rather than phytobenthos. Macrophytes and
fish are not monitored yet.

1 Assessmnt.

o Chemical statusThe parameters and concentrations of the Belarusian fishery MACs do not match
the ones used for assessment of the chemical status under the WFD.

o Ecological statusThe Belarusian classification scheme might provide a basis for m&sessf the
ecological status in harmony with the WFD; this has to be confirmed a/o through intercalibration
exercises. The scheme has no legal implications (yet); it is merely used informally for reporting
purposes.

Georgia

1 Physicechemical parametersGeorgia would not be able to assess the Wetinpliant chemical status of
surface waters, since the laboratories are not yet in the position for analysing all (potentially relevant)
Priority Substances and/or at sufficient low concentration levels. The ladriea of the NEA are still in the
process of increasing and enhancing their capacity for analysis of organic micropollutants and trace metals.
Certain equipment, like a HPLC, are not yet available.

1 Hydrobiological parametersseorgia is not yet in the pibien for assessing the ecological status, because of
the lack of routine hydrobiological monitoring programmes and, therewith, data required for establishing
reference conditions and metrics for determining the ecological status. However, work is iegsdgwards
establishing routine hydrobiological monitoring in the country.

1 Assessment

o Chemical statusThe parameters and concentrations of the Georgian MACs do not match the ones
used for assessment of the chemical status under the WFD.

o Ecologicaktatus There is no assessment system in place for classification of the status of water
bodies based on hydrobiological parameters, let alone one resembling the system used under the
WEFD.

Moldova

1 Physicechemical parametersThe laboratory of SHS is scfntly equipped for analysis of virtually all
physicachemical parameters relevant under the WFD. Nevertheless, many analyses still cannot be
conducted due to (a combination of) reasons, such as lack of certified reference material (CRM),
consumables, ENBO standards, equipment parts and, last but not least, human and notably financial
resources.

1 Hydrobiological parametersSHS has potentially the capacity for WFD compliant monitoring of the relevant
hydrobiological monitoring, except fish, but will réggi more (and trained) staff for doing so. The biggest
challenge, but therewith also the major gap, is the definition of tgpecific reference conditions and
development of the metrics for determining the ecological status. Relevant data and experienoetayet
available, and the process of the further development as such will be¢oneuming anyway.

1 Assessment

o0 Chemical statuslt remains to be seen to which extent the regulations to be developed under the
new Law on Water will include WFD compéibompliant assessment and classification criteria.

o Ecological statuslt remains to be seen to which extent the regulations to be developed under the
new Law on Water will include WFD compatible/compliant assessment and classification criteria

Ukraine
1 Physicechemical parametersSome laboratories are equipped such that they might, potentially, be able to
analyse (most of) the pollutants relevant for assessment of the chemical status in line with the WFD. It is
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though not clear whether these laboratoriesuld provide with natiorwide coverage, nor whether they are
available to provideservicego all competent authorities.

1 Hydrobiological parametergCurrently, there is no routine hydrobiological monitoring for the country as a
whole and, whereonducted, often not yet in line with the approaches under the WFD. There are, however,
several Ukrainian experts having good knowledge and understanding aboucviidiant hydrobiological
monitoring, although too few to serve the country as a whole.

1 Assassment

o0 Chemical statusThe parameters and/or concentrations of the Ukrainian fishery MACs do not match
the ones used for assessment of the chemical status under the Wterated indexes like WPI are
not used in WFD assessment.

o Ecological statuslt isnot yet clear to which extent the Ukrainian ecological classification scheme
would be in harmony with assessment of the ecological status under the WiDwill remain not
important for the project until he schemewill have legal implications; it is nrely used as @
information tool without any analysis and links to thwater planning processest could be,
however, done as the pilot activity, if such links will be established in one of the pilot basins in
Ukraine.

0 The wse ofthe integrated Water Palltion Index contradictshe WFD assessment scheme where the
status is determined by the wdrparameter, not by the weighted sum.
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7. Conclusions

There have been certain developments in surface water quality monitoring and assessment in the six csinggies
20009.

1 Monitoring of physicachemical parameters The potential capacity for analysis of physichemical
parameters has been augmented by the supply of new equipment to laboratories in the various countries in
2008 and onwards. However, this extendegbacity could not always be fully deployed due to (combination
of) factors like: lack of certified reference material and other consumables; certain EN/ISO standards are not
yet available in the laboratories; staff requiring more hagsexpertise andraining. The major underlying
problem is the lack ofuindsfor procurement and/or for covering the costs routine monitoring analyses.

At present, none of the six countries would be able to analyse all pollutants that are (potentially) relevant for
assessing the chemical status in line with the WFD.

1 Monitoring of hydrobiological parameter§here is a big difference between the three Caucasus countries
one the one hand and the other three beneficiary countraes the other Belarus and Moldova have a
nation-wide network of hydrobiological monitoring stations, with a ldagting tradition in routine
monitoring of benthic invertebrate fauna and phytoplankton. In Ukraine, hydrobiological parameters
notably benthic invertebree fauna; are monitored in some areas, but not in all parts of the country. In the
three Caucasus countries, there was no traditddmoutine monitoring of hydrobiological parameters in fresh
surface waters. Principles and approaches in line with the ireqents under the WFD were introduced
under the WGW and the KURWKprojects and continued under the KURAproject. Nevertheless, the
Caucasus countries are still far away from routine, natidte monitoring of hydrobiological parameters.

1 AssessmentSince 2009, no basic changes were made in the principles for assessment of surface water
quality, except in Armenia. The MACs, largely inherited from the Soviet Union era, are still the major criteria
for assessment of physiahemical parameters in Azerifen, Belarus, Georgia and Ukraine. These MACs are
not compatible with the parameters and/or environmental quality standards selected for assessment of the
chemical status under the WFD. The void with respect to regulations dealing with surface watéy quali
standards and assessment criteria in Moldova has yet to be solved. Armenia, Belarus and Ukraine have
classification schemes (with five classes) for hydrobiological parameters (although not having legal
implications in Belarus and Ukraine; they are mgnesed for reporting purposes). It is not clear to which
extent these schemes are compliant with the WFD.

¢CKS 1020S FTAYRAYy3Ia O2yFTANNY | YR dzy RSNI A ftPresérk, B naneidf theS Y Sy
countries do monitoring programmes correspond to th@a&D]requirements ® 2 KAt S y20GA OAy 3
monitoring capacities differ between the countries, it can be concluded that none of the countries are yet in the
position for monitoring and assessment of the status of surface water bodies (determined by both their chamaical

their ecological status) in compliance with the WFD.

Limitations for determining the chemical status in accordance with the WFD include: lagedadfics analytical
equipment, lack of items to deploy available equipment properly (such as certified reference material and other
consumables, EN/ISO standards in the laboratory), lack of finances for conducting the often expensive analyses,
and/or lack & qualified staff.

Complications for determining the ecological status are manifold and rather different between the countries. In the
three Caucasus countries, hydrobiological monitoring in fresh surface waters was basically introduced by thie KURA
project, with most data being collected in the framework of fisldveysorganised under this project (and continued

dzy RSNJ GKS 9btL LINRP2SOG dG¢NIyaoz2dzyRFNE NAGSNI YIylF3ASyYys
available hydrobiological dataill not yet suffice for establishing (typspecific) reference conditions and developing

0KS YSGNRO& 06S02ft23A0Ft ljdz-rfAd&8 NIGA2a0 NBIjdzANBR F2N.
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